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S. 9^ ofli-MH^ ofli-HH^ ^o]^- ^L-s}±r 
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<18> £ lofl 3£A]^ t^S}- ^-ol, oflqono]^ ?fl^(20)^r 3*}Q S. ^(10)^1 oflu)ull 

°l^d€ ^* s^^ib ^ol^. ^ °fli~MH4i ^Ji^l ?113(20)£- £ i<^l 

^ w>sq- ^-ol A]^H1 4^ laJWb 2^ ^Efl# $Hrt}. oflTj)p)]ol^ ? fl 

3(20)# X^Rr w o V ^^r ^&|7M7> Si o.^, ole^ o^&|7>^ "J-^-i-gr 1989^ 
°fl A. K. JaiiH ^sfl 'Fundamentals of Digital Image Processing's}^ 
Prentice Hall ^*fl #^ ^ Chapter 9«H| 71HSM 5^. 

<19> o] E ^ e1 |olE-l S^H^ £ l°fl u}-<2}- £o] ^ ^Bflo) ofl^Dilol^ 

^1^(20)* -g-*3 7}^*V ^e^o} ^j^^Efl^ M-ipOi a ^ ^ 5W. 3. 
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S^lsM ^cf. ^ ^(Linear Interpolation)^: ^1-g-^^ A ^ ^£.5.-^ 
Ei ^sflfi] ^.g. ^.oj-n- ^ oil}. 
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E. 2^ 7h v ^ 2-13^ £M(VRML:Vertual Reality Modeling Language) 
iE^ <®m MPEG: Moving Picture Expert Group)-4<>lH ^-g-S]^ ofli-HH'ii 
^ °11 (Scalar Interpolator)-!- M-^^cf. 

«?]El#EflolE^ S^oll^r S. 2*11 E^ w><4 ^-cf. ^ji^. 71 (Key) 

^ ?l3KKey Value H ±}3L, ^^^1 ^JiS-fEi *rE^ 3<H 

31-5. ^lBl#£flolE^ <yBi#3HEl, ^ ^Bi^H^ ^ 4} 

# ell olBi 1-71- 5U^. ^7l^ ( -j^aj. o] E -| # efl oi E ^ £ 2*11 51*1^ w}s>]- g_ 

<r ^Cf. A ^H^ellojE^ ^ ^ 71^ t}-g- S. l°fl S7l£lol 
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<23> s. 3^- #*>4l ^qollol^o] EflolEl- ^^s>7l ^tb <ffl 

Scl (encoder) (30), cl^ (decoder) (40) ^ 3*r€ °fl ^1 "fl ^1 ^1 4^ 5.^(50)°. 
S ^€4. <*|7lA-1 ; ofljan-l (30)5.^1 nl3c](40)S. 3*}^ *fli-MH 

^ ^ 3£njj(50)^ cflo] El- (MODEL DATA), ^fli-MH^ HH ^(ANIMATION 
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DATA), ATTRIBUTES), «1 ^.£/^^M (VIDEO/TEXTURE) 9? A )~£-^E.( SOUND) 

^bt>^ 6 1N°)H^ cfloiEfofl Sfl^cf. VRML/MPEG-4 -g-^-S. S^sl^b °fl 
Hl^iL, 3*r€ 2.^ 7)#oi MV^^], oflqnfloi^ 

4 -§-711 °fli-HH^ 313 ^ 7l#o) ^^^olcf. MPEG-4 BIFSCBInary Format 
for SceneHH 7)^9) cg*}#/<£^ ^1^*1-^1^, °l^r ^1 -M °1 El » ^tr 
o>\l ^-8- ^ 7l#^A^| ^91 is)- ^-,0. ^ °-^o] ^cj-. o]6|| 

tfl*fl*1fe, 2000\1 New York(NY)<*IM 1^ tl^^H ^ e^JLofl cfltr ^*11 3 
^(international Conference on multimedia and Expo)°fl*l Euee S. Jang°ll sjafl 

*3D Animation Coding : its History and Framework'2l~b ^1^-^.5. ^S.^. SjiL 
(proceedings)^ 711*1 s)<H ojt}-. 
<25> s. 4a 5 4 bl .o. oflqpflolAi ^ajofl tfl^!: ^efl^ ^ #*1 ^ 4^ ^)s] 

^5.^3,*], £ 4 a ofl £Al^ #Efl^ ^^5} «g=^(scalar 

quant izat ion)-^(60)S. £ 4b°fl 5*1^ ^sfl£] ^ ^^&f <% 

°^r2|-( scalar dequantization)-^-(70)S ^-^€4. 
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<26> £ 4a ofl £a]^ i^e}- ^}^(60)^ €2fl^ onqofloi^ ^S.(path)# 
(key, key.valueX^H , key^ 7l# t+Ej-ifljl, key_value^ ?1 ^ v+bJ- 

* VB^-JS] ^Efls. «g^^> INI* #*H <Un*}<^ <#7.}$*}jl, 

5}-^ ^^o] ti] e ^EeJ-g- #^^> OUTl-fr -f-sfl £ 4b°fl 

^ej- o^j.^.«. (70) - ^sj-^ h]e ae^i SJ^^V IN21- -f-*fl 
^^SVjI, «fl M °1 ^51 3-S.# (key, key.value)^ ^^S. -fr^^l- 0UT2 

<27> ^efl^ MPEG-4 BIFS<HH <&^£: s. 4a<>11 £*1^ 

^•o] <£*>2}-!- T^tf. £ 4a<^l 51^*1 #Bfl^ ^ 4^-^ <?lBl#eflo)E^ 

oj-qe} BIFS^MH ^-t- -2.^-^ ^.^#^1 ^-g-A5. ^sq^r ^ 
olcf. £ 4b°fl £*1^ ^-^5}- Si tl]E il^A oj.^ 

2] ^£<f) 21*11 ^e}- °^>s}-^-(70)» 71^ ^M^oi^ 3^.3. £ 
4a ^ 4b<^l 5L*1£ w}^ ^o] , o] e^ # efl o] Ei ofl ^ *fl^£l^ 7l ^ 7l a^o] z}- 

<28> ol=-ji^> t}^ afll 7l#^ ^^l-5flol£l oflu)^ 

ol^ C-ilolEl-1- JlJZf^ O.^ tf^SH C-flolEl- ^ ^ *i#-g- 7>^^l-7ll sr>^ 
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' 4€ #*1# ;«*Hr cfl $Ucf. 

e^l- °l-g-tt °fli~MH^ ^ #*HH ^r^s)^ <>l]i-HH>S n 

<31> i^tgol ^ ^14 7l#^ ^Mlfe, #7} *fl2 71^^ ^ 

-9*8 H^H^ #*HH ^^sl^ ^^^101^ 

<32> ^ ^-^o] O] =-j7^1- f;}^ ^5 7l#^ ^Mlfe, ^"71 afil 3^ >^7l ^13 7)# 

^)6\) o^sfl oj-^^ ^^^0]^ oj.^ ^rngo. ^]^^ C -fl ojcf. 

<33> <$7] m o}^-7} ^ ^ofl ^ ^-A}3j~t- o]^-^ Hi 

^ ^ ^isisfe ?m -f^sj-jf ^ #7i 7i ^ ?m 4^^- 

-¥-1:^^ #7l ^2}-^ c&TZsL3\ ^-i^ol f -^5L2}-^ «1M il^o 

3*1 ^SS-al «fflsc-]5. ^£l^ %°] *}&z\Z\v)-. 
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o}# $]qo) slq <#7] Yis}?! «1M i:J^-8r <a^*H ^lISSl 

# 71 it ^-JlsHf ^ #7] 71 £ ^71 7m ^-JLSPfolH ^sj-^ 

1^-1- <a^*H -8-71 ^2flSl oflujiflol^ *f|aja_3. -^*Hr ^ ^^3. ^ 

<35> -8-71 *fl3 °l^-7l iHtb ^ ^4^t °]-&& °flT-H 

o]^ ^ajs] oj.^ o^^-, ^eflo^ cflq^ol^ ?fl^o.^El ^-^l-g- ^#*Rr 

7] °l-§-^H, 71^ 7m 21 * ^tfl^^ ^JrsHsm ^711 

^ ^"71 ^-SSfSl 71 ^ flStt <aSS.5ll ^jLSj-^, ^-jLStHa «1E AE^| 
#313. ol=Lol*l^ %o] v}#Z\v\Tj-. 

<36> ^71 *j|4 4^11- ^1^-71 ^oll Sl^b <d<8 °]-%-& °flT-M 

Ol^ Jljqo) ^ « 0 V^^ ; >£7l -*M:3^ HIE o. oflE^S] c^tg 

7114, ^7) <ylM-SL2l ^ ^71 7l# ^Jr^^ #7ll<4, 

<37> 7fl5 °l^-7l ^^--H-^^^t!:^^ e^l-sfl Ol -§-*]. ofluj^ 

ol^ ov^ ^ 4^ £ ZL « 0 >^1;* #*l#-§- W ¥-5L3\- 
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1- ^ ^ 0 J-^€ £^1"* ^-S^ ^-ol 

<39> M. mJ-^^a^ VRML/MPEG-4^1^ A>-g-£)ji oi^ ^-I-elMEi K^i^r o}^\ 

<40> £ 5a^r £l*r ofli-HH^ <&^- Ir^S^i, i^V 

^(interpolator analysis)^-(80) , ?l(K:Key) ^^s^dcey coder)(82), ?1 & 
(KV: Key Value) ^JlsHt-(84) ^ <?fl^ (Entropy encoder) (86)5. ^ 

5^1 ^3ci(90), ?1 ^2^(92), ?m ^-JlsPM94) ^ ^.^r ^ 
(interpolator reconstruct ion)-r-(96)5. -^^^l^r. 

(Interpolator) (Analysis) #3H1*I -^-Jisl-^- 7l(Key)^ f) &( Key Value) 
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<42> Z. 6-& S. 53^1 ^ ^ ^^Hl^l 

l-sjSS.*!, ^^(normalizatianWlOO) ^ €-^3 (break point) ^s)- 
* (minimum)-^ 102)5. ^s]^ ^-^-(80), ^Jl 

(DPCM:Differential Pulse Coding Modulation) °cM-5Hr( 104)5. T^sjfe ?1 : ¥- 
S2j-^-(82), DPCM °<M-5PM 106)5. ^-^£1^ Y Jl2}-^-(84) ^ 93M5.3} <?]] 

^(86)5. ^^t^-. 

<43> £ 7^. s. 5b o]] £ a]^ 4^ M^ofl o}*V H>^tj- «J-*UloflsJ 

ts]£^i , <yiM5l3] ^3^(90), DPCM ^ 0 <J*r3HM 126)3. ^S)^ ?1 ^5}- 
^■(92), DPCM ^ ^1-^(128)5. ^^51^ 71 St -§^3^(94) ^ 7l & 7l & A 
3-^(95)3. ^-^^-(96)5. 

<44> ji^v -g-^j=L (80) ^ ^^0.5. ^s]^ ^l&|#eflolEKlnterpolator) 

S.Q-gr 7l(K:key)5f ?l&(KV:key value)5. £ 6 

ofl £a]^ oj-^ #x]c%x\ ^ ^-Tfl^l ^(Interpolator) £-^(80)^ ^3^*} 
IN3-8: -f-Sfl ^^sl cflq^o]^ ^.g- 2)^0^ H^AS ^ 
$2) ^ 2^4. ^Hfl <$n& ^7} N7fl^, ^^-(80)» 71 

3 M-^^ ^ M(M<N)A5. S^^r. ^, £-^(80)^ 

*r IN3-& -f-*J| ^^tb ^efl^l oflq^ol^ 0.5.^- £-^3-i-§- ^#*Rr ^ 

<45> olE^l-eflolE^ ^-f , ?l(key)2j- 7l?JKkey valued ^fl-Sr 

(Nomalization)*H ^r-§-^ ^ °AA . ^*fl, ^Tr^(100)fe IN3 
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<46> 



<47> 



<48> 



^-¥-(80)7> £^ ^ ^# S^SRr «<H^ ^ 

^ ^11- 31 *H, ^2^(102)^ ^2^(100)5.^ ^ 

fl-sHS ?1 ^ ?1 &o_JL^Ei -g-^lr-i- a^^S. *<H, 3*1 

^|^A>olo|) 7 \^r ^ £3 SL*}& 

^8, £ 6<H1 51*1^ 102HH ^ o] 

-8-3!: £-^3 cflsfl ^JUS tf-g-sj- ^-cf. 

£ 8a-8hl-gr e^>5}-# °l-g-tb ^-^^ ^ofl w>^-3i 

£ -g:^-§: M-E]-^4. £ 8a^ ^ ^-fli-HH^ ^-g- q-Bj-iflja, £ 8bfe 
#3 (A, B)# i^^ZL, £ 8c^r 7-11^4 7]-^ 7}?}$: ^ 

* Ji^jl, £ 8d^ 1*> £-^3 A, B, CI- JsL^JL, £ 8e^ ^ *fl3 

^ 7>?}£ 2*1- ^3 iL^^a, £ 8fTr 2*} ^#^J -g-^ A, B, C ^ 



D-I-l- £. 8g^ 3*1- £-^3 A, B, C, D, E# iL^^Jl, 

4*f -g-^ A, B, C, D, E, F# z}-^ J±<^t+. 
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^ -g-^^§- °1 &i ^ £ 8b - 8h» -f-^fl ° a v ^ 

°1 "fl, £-^3 e^>2}- ?fl^o] ^-g-ij] Sl^ofl ^ 

" Sti# S^. 2 <M<N «?17>1- ^r7]S.^ ^}^s^ 

<50> ols:}, *}o]^r ^*Hf ^±3. ^^^}# o]-g-*> 

fe- "o^l *M>*1 #^*H ^ol 

<5i> £ 9^ oflM^ol^ ^1^(200)^- °fl M °1 -53. ?fl^(210)S] 

< 52 > £ 9# ^2^, 711^-1-^ ^*}-^ Sfe ^ 

^ a}^^ ^JLS g.*m ^ ^ja, ol-i-o^ ig^o] ^.o. 

<53> n _ (a+b)h 

1] 2 

<54> n - 1 a ( 3b - a > h u>„ 

[^r«M 3] 1 J 

<56> 3 oil a ^ ^^SKD A )1- *MI*>fe- ^-^S. -£^-§- 

^ £4. °l>iHM<2}- ^o], 31413^(102)^ 
<57> £ 6°11 ji^v ^-^^(80)1- 7^1^ °1M"IM4i 313 3 -S-^ 3 

°1 



45-15 



1020010040704 



■n Qz}: 2001/8/17 



3<s) ^ ^ $14. fl^l <?]E^eflolE^ ^-f , 7) ^ol x, Y, Z^s] 

^ ^4. iUV ^^-(80)^ z| ^<H1 ^-^^ o.^ ^#^r 

^ £U, o] nfl, z]- a^ ^1 #-g- ^ ^ 5 2^r 

87fl<^ ^-^(PO, PI, P2, P3, P4, P5, P6 ^ P7)t- £fe ^*fl ^ 
^(80)# Afl^ ^-^^-g; M-B^t}. 

<58> [3. 2] 
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<59> 



<60> 



X 2°\}*], key_flag^ ?1 #HflZLl- ^B^-tflji, kv x> kv y ^ kv z ^ X, 

■7'-8r 2-€- .SL^tt ^"lSj-uL, '6'-& kv x -g- titfl^l a^gr 

5 2ofl^i £-^£3 PI, P3, P6^r X, Y, m ^ # *>uf^ ^ofl^ 

£ ^^£1^1 2^o} ^r^<L& r^^S ^£1^4. P0, P7-& <#^iis jjl^- 
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rfl^I 57fl£] £-^^1 Sfl^SHr 7l(Key)«- ^^*>al, ^ 
afl^SHr ?} &(Key Value)* JMTfl £1}. 3. 2^ ?l(Key)7> 57fl , 7l 
' SJKKey Value)°l Il7fl7> ^Att ^-f°li=k ^ KeySf Key Valued cfl-§-^-7jl^ 
7l #eflzi(key_flag)» 1£S. 3.31 ^ 5Uth °l£ltr M 

7l(Key)£r 7] &(Key Valued 7fl^^ ^ 3271HH 167fl<4 ^ 7l #efln 
(key_flag)S. #<Hl-7fl ^tj-. o] -f-sfl *hk3*7> <aJ<HM->H ^cf. 

<6i> £ 14a- 14 e^^t °1 -g-^3r ^#^1 l^^l 

(Orientation Interpolator)^ 7lHefl<y(key frame) (IE ^ £-^)# ^ 

<62> £ I4a^ oflq^o]^ -#°1H n+l7fls] AlzVofl aj-s. z} ^Sefl^ 

7l^(= Q 0 ,Q 1( Q 2j ....Q n )# J±^-j7 sa^, 5*1 3<H SU 

t}. £ 14MH ^-ol oflujnilol^ 33. ^-6|| ^ z]-z}-o} 7 ] 

°J ^1 Sfl^sRr 71 ^efl<y 27fl(= Qo, Q n )» -tl^tr^-. 3 a. 

<63> £ 14c^ <9= ^ 71 Hefl<y# *fl£)tr 71 £el|«at 

«o Vl 3£: S-¥- n-1 7>X]7> £ 14c°llfe <4M3. ^ 7>^1^1 ^J±( = Q lf Q k )# 
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(spherical linear interpolation)^ H^tl 1 }. oflMt'lM'S ^S. 

3 J£*M n-l7fl^ ofl^Dflol^ ^^s. h]^^ oflq^ol^ ^^ 7 |. 7 ^ 

^ ofll~MH^ 6\] tfl-g-*}^ 71 = 2fl <?]-§: ^^mcf. nmt*) $L*}±t 

■SL*> Em* °l-g-*}o} ^t^. «a sfl^ -£ 14d^ ^ 23 ^ej]£1^ -§--§- 

<64> £ 14e°lH3- ^r°l, 4d«?€ 3711^ 71 £e)l<yf *fl3t!: M-^^l 7l £j)l^f 

*rM"3 71 = efl<g-g- cf^-o.^. H. 14c 3 ^r^^ 4 

^# ^r^tbT=f. ^ ell S £ 14f^r 13 *H 3 °1 ^£l&#* £ 

14e3- ^r^^l J§5 iL^7> ilcf ^o>^ nfl^l h}^- 

<65> r 

^3£H}, ^, 3^ ^lElSsflolE) i^ELofl 4^ *>l42l 71^ (^,6), ojf -S-Jr 
5J-7H1A-1 ^-^^ 71^ (7',9H ^ tfJlH 3*1^, 33 

^ q-Ej-iflnj zl 9e t-«-']f ^W), ^,6)14. c"^, e^ofl 3*11 3^^ 

^##3 ^33 $1*1 ^S.^-B-1 ^ ^ 5^o} sl^ i^^-ol ol s.c>| ^ nfl, ^ 

^ °<j=*]-aj- -s.*}^ ^3- ^3 *>5. 711^=14. sl*} 
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eW=y-y'^ ^.g. ^X\Qt\. *, y, ¥| Ei 4 £:( quaternion ) .2. S SCSI- 
'S 4-§-^ ^sltK 



<66> 



<67> 



s}^ 1 ^* ^ifl^ 0-,e)sq. (^e^ ^e^u|^o.s 3^§- AA 



<68> 



<69> 



, A*B^r ^ El 4 ^ A*^ A^l ^-^^-^(conjugate) 



<70> 



6 ] V'= Q"*X*Q'~= Q'*Q'*Y*Q*Q' = Q"*y*Q»' 



<71> 



4. 



<72> 



<73> 



<74> 



<75> 7] A-) ? 
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*H tfl$ ^is}±r ^o.S. 3*fl ^ a]^ t °fl^ &X\ 

<76> [^«j-Al 9] *(0 = 2arccos(e(0 • Q'CO) 

<77> 91- s] ^1 ^ElsellolE^l- oflqujlo]^^- #*\] ?l seflo] ^ 

#ofl cflsfl ^-#<5H ^ Co. 'Jofl cfltb oflsl Em ^ ^tfl ofle^ Ep# 



<78> 



<79> 



10] e p = max KOI 

Em# ^-^>7l ^*fi f'y-i. 'Jofl/^ Em'* ^ ^^cf. 



<80> ^ 

[^^{•Aj 11] J>-i 

<81> ^ ( Cf^-H)- ^ Alo] Aj^^j-c^ 

<82> 2 9 

[^4J.ai 12 ] 4arccos (2W ' 2'(0) = 0 (a), t = / M +a(/ r f M ) 

<83> , 

<84> r i 
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• <86> fl(a) = d>(0)+a(O(l)-O(0)) 

' 141 ^(a) = $ 2 (0)+a 2 (O(l)-(D(0)) 2 +2a(D(0)(O(l)-(D(0)) 



<87> <$7]*\, 



<88> 



<89> . r- / 

<90> 1 -> 

16] 2 <o)+<i, »CD+fl)CO)<PCi» 

<91> ^ Ai^-i- t^-Al ^sl^, ^c}. 

<92> 4 

= jC^-^-iXarccos^eC^,,) • QXt hl ))+arccos 2 (Q(t t ) • 0'(',)) 
17] +arccos(ea,, I ) • Q\t iA )) arccos(g(*,.) • Q\t,)) 

< 93 > j=l «^ Emi# « [t 0> t L J *fl « ^ <H]si Em^§- 



<94> / ^ Z 

[^«}-^ 18] V ^-'o '=o 

<95> j^tfl oflEi Ep^ ^ [ti-i, tiHH<^ 3|cfl oflBl Epi# ^o] ^ 

<96> 19] ^ = max l e ^>l = max 2 larccoscec/) • g'(0)l 

<97> OJ-A-1 A}-g-*V e4f^t °1 -§-*}<£, 

<98> [^«J-*1 20] E 'p = m3X W 0 )' •Cl)) - max {2|arccos(0(/,..,) • 2| arccos«2(',) * 

<99> ^ [ tQf t L ]°1M ^ ^tfl^, 
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<100> [^^.^ 21] £ P = ma *K* for i = 1,2 L 

<ioi> ^ ^^(80)^ n^, ^a-shs n 

3tfl*l, 71 o) Sfl^SL, 71^^ gfl^ 7 ] ^EflZL^o} ^^.(114)* ofl 

i2cK86)S J£\H4. °1 °fl, J±# ^-¥-(80)^ 71(110)1- 7l -^-Ss}-^-(82)^ ^. 
^JL, ^fl-s^g ?1 ^^^lsl- 2|tfl*l ^ flSi tfltV ^^.(112)1- ?}& ^-S. 

s}-¥-(84)s. i\314. 

<102> fHS, ?1 ^ 7l& ^-3l3^*(82 ^ 84)^1 Ai ^s}^ 7l ^ & ^sHl 

tflslH A^A ^1*4. 
<103> ?1 ^ 71 zj-zj- 71 «-^Sj-«-(82)2l- 71 & w-s^-Jf ( 8 4)«- **ll DPCM^ 

^1^.5. Q^QA. °^A^^. ^iL^cr 7lEl- ^ ill- ^-7)1 <ass.2l <a^el 

(86)1- 7]^ Hs|? wis AEeJo^A-) #^^> 0UT3# -f-*fl 

d)]#Ti\} t 71 ^JisHf (82)^1 DPCM °^>5|-^-(104)^ J±:?> £-^(80)S. 
^-E^ og^^j. 7l# DpCM o^gj. ^o. S ^JlJ^I-ji, ^, wvs. ^1^1 ^ 

^>ol§ ^^>jx, -»f Jl3}-€ ^J2f# oflM-Sl <fflSC-l(86)S. °1 
4, -^JlsHf (84)5} DPCM (106)^ -g-^ (80)5.-?- El 

7m ^ 7msl ^ sjcfl^-i-^ DPCM w<Hl°.JL -SM^Ka, ^, a> 

^>ol^- Jr^l-ji , ^-Jls}-^ ^A% <&m.s.A ^Isc] 

(86)5. 

<104> £ 10-8- AA^^r S^o.S.^-1, ^V-g-Slfe DPCM 
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<ios> £ 10# #2^3, ?l(K:Key)^ ^-f cf^- 4^- ^°1 iL*Ke)-S- 

<8*>SJ- tt^t}. ^, £ 10£- q~g- ^*H4 4» ii^Rr ^^14. 



<lf)6> 



*Ci = 0 , for i<0 



K^Ki.j -+- dl , 
22] e = ci2 

<io?> £ lla-llel^ ^°\] -^-^sj-sl tilM il^o] ufE^-lfl^ 

<108> J£ llafe ^°)) ^ t> ^Is^^ wlM <£j i^^sx-j , 71^ 

(njcey)^, 7l°l Sfl^-51(k_res) , sfl-#51(kv_res) , a^Sr ^ ^tfl 

#([min/max])(aj7H, [ ]^ wfl^^ ^nl^-)(230), 7} #2flZL ([key.flag]) 
(232), f] ([key]) (234) ^ 7l 3Jt([kv])(236) ©.3. 1, £ llbfe £ 

lla°fl 3£Al^ 7l&°} ^ ^«(230)£] ^ofl cq^ 5 ^o. uJ-e}.^^ 

-£ llcxr 7} l-2flZL(232)^ M-Efvflji, £ lld^ ?1(234)^ 

-n, -£ lle^ 71^(236)^ s^-g- ^ q-^^cf. 

<109> ofl^cfl, £ Haofl tifl<g ^Efl^ 71^ 3tfl# 2)^^(230)^ £ 

llb^l ^-o], x, Y ^ Z ^-S^afl tfl^ 3^4i3M-(inin Xf min y ^ 

min z ) ^ X, Y ^ Z 3)-S^<Hl tfl*V 2) tfl 3M-(max x , max y ^ max z )S ^8^. 

<no> £ lla^l JE^m afll ^EflSl 71 #Efl^L(232)^ n-U^7}^, n£r 7fl^ 

1- qq-^cf.)7flsl 71 #Hfln#(key_flag 0 , key.flagi, key_flag 2 , ... ^ 
key_flag n -i)5. ^-^^q. £ lla^l Bfl<g ^eflol 71(234)^- n-l7flSl 7l 
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#(keyo, keyi, key 2 , ... ^ key n -l)S ^^cf. £ n a ofl s_X\Q afl^ ^efl^ 

7l&(236)£: p(<n)7fl^ afli ?1 &-i-(kv_Xo kv_X p ), q(<n)7fl^ A}2 ?\ & 

' l:(kv_Yo kv_Y q ) £ z(<n)7]]^ *fl3 7l &!-(kv_Zo, ... ^ kv_Z r )5. ^ 

<ii2> £. 7 6\) ^X)Q ojE^sl ^-3^(90)^- °^^} IN4# -§-sfl ^^tb ^ss}- 

£ W]E ^EeJ-g- ^^sH t]^is}JL, ^^-1- 7] 

^-J:sHf(92) ^ 7l& ^^(94)S zj-z* 7l ^ 7l& ^-JlsH^(92 

^ 94)-^ tq^^sj ^jzj-ol 7} ^ 71 &o] <#*}2Hg oJb^} 

^, ^-^S}"^ ^7Hm$l- ^1 ^f5l-Sl7l ^X|^tf. ^, ^1 ^ 

3^(92)^ ^Mi^ Cl^^^ ^^1- <^^H 7m ^JL2Hs}JL, 71^ 

■^jLsHf (94)*r ^MS^l tq^L^^ ^41" ^ 71^ ^Jr^t}.. o]t °] 

n, 71 ^S^(92)fe DPCM ^ <£>W?-( 126)5. ^ £U, 7l & 

^-jL2pf(94)^ DPCM ^ °^>5j-^-( 128)5. ^€ 4 DPCM ^ ^l-SJ-^f 

(126 SEfe 128)^ SflMS^ clsel(90)S.^-E-l ^ ^ ^S^^l DPCM ^ 

<113> Aj- 7l 7] ^ ^- 7 ] ^ ^^5).«-ollA-l ^Jr^ <3 3*H ^EflSl 

<114> ol nfl, ^.^ -^o]Jf ( 96 )^ C1^C-1(90)S^-E^ 71 S] 7fl^, ^^2}-^ 

71 ^21 a^*l<4 sjtfl*!, -71^1 afl>S-3E. f 7m2l sflAV £ ^ - 7 ) ^afl^^o^ ^ 
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(124)1- SJ^^I, n ^S.^{92)S-^] ?1 (120)1- °J^Kn, ^3L^ 

ol-a ^SS-H (71, 71^) ^EflS 0UT41- -f-«fl oil- sf\nft t 

2.1} ^-¥-(96)*=- 71 & 7m ^m^-(95)S. ^ 5>14. <« 1-^ £ 2^1 

^ P2S1 P0, P4» ^ ^-^^^ ^ ^ <& 

<H5> s. 12^ h}^<H 3.3^ ^ofl ^It!: ^3 

-S^sM ^Itb :Et£°-5>|, «ls ae^ ^iaii( S yntax)^m-. 

<116> ^rgofl o}^. A}^ e^Vsl-1- °l-g-tb °im^ol^ ^ «<H^ ^2fl 

SI MPEG-4 BIFS1- ol-g-tb ^]E^eflolEi wj-^-l: ^^-^ %^sH 

<iit> 5. 13a-13d-l-^ #^oll sit!- "^-^ «o v ^3f ^2fls) aliasl-7l 
W ^ i-l "11 c>l ^ *1€^( sequence HI tflt!: ^efl^l-S.^ , 2fl^£f 

M-E^tfljl, tile--- z}-Z}- 14^^^, £ HVx^o!] ^ oflq^ol^ 

. J£ 13a - 13dt-& 2+71 <>1N°1H^ fll^^: °fl£l Al-^H^ ^jzj. 

<ii8> £ 13b-13a-13d-13c£l ^15. #-gr J±<^* ^ SU^. £ 



w 1020010040704 %^ 2001/8/17 

13a ~ 13d** %2i*}^, <&^- ^-B: ^2fl 

^ ^-f (Oversampl ing)S}^ ^4 tflul«H 1: , 

t DPCM* ^ <$^o\} &&&& £^l:*Hl£. ^tg tf^-g- 
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1] 

#7) ^Jfj^Ei ^-^^1-^- °l-g-3H, #7l tL& £^j=l 

711- ^ Ji^-^-fe ^1 

#71 -g-^5L-^ #3 5]^ °l-§-S}^, #7l iL7_> 

S^-Bi <^*V 7lM ^ 3«l-§- «5HRr 7l& -^JLSH?-; 

#71 71 ^ 7m ^SHfM*! AV 7 ] <aM^2l ^-12^ 

s-H , ^Jls}-^! til e ^e^o.^ #?^Hr RtiM^ <a^cll- ^ «1 s-l-^ 

sRr -y^ e^>si-# oi-g-tb ^^oi^ ^ #*i. 

2] 

#7l ^eflSl oflulnflol^ 0.j£.JfEi #7l 7l ^ #7l 7l ^2}-S> 

#71 ^^HS 71 * 71 tf;0-3.¥-E] #71 -g-^l-g- sli*VO_S. ^#*H=r 
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3] 

*H2 *cH #7l a^spjL^ #7l ^r^^o] n>jE.^ ofl 

#?1 £-^321 ^1- ^3*Hr 3# «m ^ e^i- o]-g-*v ofluHi 

4] 

*Ql *oHl 5^^, # 7 ] 7] ^Jrjrj."-^ #7l ^^-S^-Ei 7]- 

^ ^-S. ^S(DPCM) <#*}5}- #^ ^-Ssl-^l-Jl, #71 DPCM # 

^ «>S ^ ^7fl ^ ^.o}^ ^jra^}^ ^ o. ^io £ ^ ^ e 

a>sj-« oi -g-^v ofl u) on ©i ^ *n 3 si <a-^ #*i . 

51 

*U *oHl # 7 J 71^ JjLjrSj-ljL^. # 7 ] iL?l -g-^^Ei <y 3^ ?1 

& ^ 71&3 ^ ^tfl^-l-* #71 DPCM "-Jl^^-JI, # 

71 DPCM <#7fs}- Wj-Al^. ^ #4 ^Sl tLJrJ^j-^ ^ 

2.3, ol^-^ oflul^ol^ ? |^o^ oj.^ ^) 

61 

*fl3 ^1 #71 lli^ 

#71 ^SflSl oflqnflol^ <£ ^.g. Al^^O.5. *>ol f Zf -g-^^^ 

AiS^5l x\o] 7 } 7 ># *<-g- 5-A>sl- 7-11^-g- M-EHl^r ^-^^1- °1 Si *} ^ 
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7] 

*fl4 ^ IE£r *fl5 *<H1 &°H, ^"7] DPCM «o v ^^r ^H*-^ "fl , 

9] 

AV 7 ] oflM-S.^ C^S^Sl ^-fr ^ % <5M ^"71 711- ^JlS}-^ 71 ^2^- 
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eA>3^1- ol-g-^J- oflulnllol^ ^132) 43] ^ 
10] 

*H9 %H1 &<>H, ^-71 71 ^Jr^JjLi. Aj- 7 ) oflE^ CI^C^^E^ <^ 
^S^^ ^41- ^ ^ te(DPCM) ^ y o V ^ ^-JLSHHfr % 

[^T^ 11] 

^19 ^"Ofl ^71 71^ ^JrjgpjL^ ^-71 <&^3-3) ^3.V]^B\ 

^3.^^ DPCM ^ «£*>3j- ^S^Hr ^-§- ^-^^.5 

[3^*8" 12] 

^2flol ofl^nflol^ ^13 0.5.^-E-l ^r^^l-^- ^#*Rr ^Tfl ; 

^"71 <>l-g-*>a}, 711- *Lj:^Hir #31; 

^71 ^-^^Ir-fr ol-g-SH, 7l&>4 3^ St ^ 3«#-§- 

#7) ^-5L3^ 71 ^ 71 Stlr-ir <?i!M3l «-jr s^}a} , «1H 
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13] 

*Ql2 %H1 91°]*], 

#7l ^4^^ #71 71 # ^Jr^].^ cj-Tfl; 

#71 Cl^^^l ^^tLEi #71 ?1M ^JL5H5>^ ^T^l; 

til 

^-SlSHe} #7l 71 ^ #7l ?1M #7l ^ Efl Si "fll-MH^ ^ 3 ^-5. 
^ ^711 # ^«1*}^ 3* ^£-5. ^ ^>2}-# ^1-g-tb M ^1 °1 ^ ^1^1 

51 ^ 
[^T^- 14] 

*fll m *fll2 SE^r *fll3 W <^ $U<H A i, #7l ^-Jls}-s1 

«1M iS^ 

#71 71^1 7fl^, #7l 7l£l «fl#£, #7l 71^51 «fl#IE, «fl ^ ^Bfl°l ^- 
71 7l?>5l ^ Will ^Hfl^l 71 ^eflZL, tifll ^Efl<>) 71 B fl<g 

^Hflo] ^al5>^ 7^4- ^lO S ^ e^>5)-l- o]-g-^ ^ti^H^ 

^l^Sl oj-^ ^ 4^ ^ ZL ^r*S*Rr ^11"* i-i. 

[^T 1 ^ 151 

*Hl4 %H1 #71 afl^ ^Eflo] ^1-71 71^21 S]t}l& ^ 341^ 

X, Y ^ Z am^Ml cfl*V 2)i2lt; ^ 
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X, Y ?! Z ^S^Hl tflt!: ^tflSM-i: ^l^Rr ?ASr ^^^S. >y*g e 

^# ^l-g-tt *IN*1H^ ^o] ^ 4^ ^ ^ zi ^«8*H=- 

16] 
17] 

^114 %H1 StM^I, -8-71 tifll ^Efl^ 71^ 11-1(^71^, n £- 7151 7fl^ 

# M-^4.)7fl3 7i#* 3* ^ °-5L ^ 

°fli~MH^ *H3^ ^ ^ 4€ ^ ^ H ^r*3*Rr 
18] 

aflU *J-^1 9X*\*\. ^"71 nfl<i ^Eflol 71^ p(<n)7ll5l ^l q (£ 

n)7flSl *)12 7l&# ^ z(<n)7fl5l ^13 7l ^H^Hr 3# ^i^L ^ ^ 

$ °1 -§-*!: ^ ^ ^- ^ 
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19] 

(a) €2fl^ °flq^o]^ ygs, ^-ofl^ Al^- ^&6\) oj-s. z}- ?) a efl <y ofl a^ o) 
?l3M- -£^*Rr #711; 

(b) ^q^M^ 73 s ^Hl ?1 ssfl^ f^H «fl^> 
^ 7l ^efl^ 27fl» *}iij*Rr #31; 

(c) ^71 # ?1 ^efl^-i: ai)^ M-^^l ?1 Sefl^-g- #<>1M 

(d) ^l^sl^l ^ 71 S31°j£l ^l&l-l: 71 ^efloj-i-o. 0]$.*}^ 
SL^tt #711; 

(e) ^Hfl^l oflM^olAi ygg.Q). 011^^01^ oflu|p)l 
°1^ 313^ ^-^>7> 7}^ ^ ^St ^^^>i ^iL 71 Sell «a AS. 

^-Bl oflqnJH^ ^S.6\] Cfl-g-^ 71 Sell^# *I^Rr #7ll I 

(f) ?1 Sell°J# M-H^l ?1 Sefl^-i- ^ufo^ 7 j 3 

Bfloj o. AjEfl^ t^o. ( c ) #71^ CfAl #741; ^ 

(g) #71 (f) #« >^7l Q2\ 2_%\7\ ^-g- 3-0}^ nfl^l 

#^-*Rr #7111- 7 A^ ^ °l-g-^ ^-^^ ^ 
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[5L 1] 




[51 2] 



Scalarlnterpolator { 

eventln SFFloat 3et_fraction 
exposedField MF Float koy [ ] 
exposedField MF Float kayValu* [ ] 
eventOut SFFloat value_changed 

} 



[5. 3] 
30 



c 



c 
c 
c 



50 



J 



C qhhuiqh* mom ) 



H|C|S/8fl^Of 



3 
3 



40 

_L 
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IS 4a] 



IN1 



60 


I 










swan? 





OUT1 



IS. 4b] 



OUT2 



70 



I 















IN2 



IS 5a] 



IN3 





OUT3 



[S. 5b] 



0UT4- 




92 



T 

94 



90 



IN4 



45-3o 



1020010040704 



2001/8/17 



6] 



IN3 



IN4 



100 80 



I 




104 



82 



DPCM 



DPCM 



102 



112 



106 



7] 




124! 



126 



92 

_ j_ 



86 



OUT3 



DPCM 



DPCM 



128 



T 

94 



"84 



1 120 96 

!_/ r ___i n 



■OUT4 



122 



95 



8a] 




"Key" 
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8b] 




*a======C> 



8c] 




[51 8d] 
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IS. 8e] 



D 




c 



[-£ 8f] 

D 




C 
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IS. 8h] 



D 




I far ° [> 

9] 




[5L 10] 

d1 d1 d2 




11a] 









230 
i 


232 

1 


234 


236 

1 


n_key 


k_res 


kv_res 


[m in/max] 


[key_flag] 


[key] 


[kv] 



[5. lib] 
230 



minx 


maxx 


miny 


maxy 


minz 


maxz 
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11c] 

232 



key_flag 0 


key.flagi 


key_flag2 




key_flag n -i 



[£. lid] 
234 



key 0 


keyi 


key 2 


♦ • • 


key n-i 



lie] 

236 



kv_Xo • • • kv_Xp kv_Yo • • • kv_Yq kv_Zo • • • kv_Z , 


E. 12] 


CompraasedPoatiofixiefpQlatorO Na of bits 




< 




decodeAAC _*tmO; 




■ key 16 


utmsbf 


km 16 


uuasbf 


lor res 16 


uttudbf 


mfex 16 
max x 16 
»i»jr 16 
max_v 16 
mlm_i 16 
max_x 16 
for (i-0; t<n key; i++) 
{ 

decodeAAC(teyJItf [4 Key__flagJSontex y ; 

} 

for (i-0; Kn key,i++) 
{ 

decodeAAC(keyPL Key CofiUxC); 

} 

de cipher _key_fl agCkey_fl ag) ; 
for (i-0; Kn kv x; i++) 
< 

decode AAC(lar|q. KV_Contex$; 

) 

for (i-0; i<n kvjr, i++) 
{ 

decodeAAC(krn KV^Contexp; 
Itxv QuttaUxe(kv{iD; 


utnsbf 
uiatbf 

UUfitbf 

vtunsbf 
utnsbf 
utatibf 

vldbf 
vldbf 

vldbf 

vldbf 


for (i-0; *<n kv x; tf+) 




___ { _ 




decode AACflar PL KV Context ; 


vldbf 


Inv QuaxtixeCkyriD; 




i 




dacodeAAC fmirtO; 




) 
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[3c. 13a] 

0 500 1000 1500 2000 2500 3000 



0.01 



Q.Q01 



0.0001 




[£ 13b] 



1 00000 200000 300000 400000 




1 

0.1 
0.01 
0.001 
0.0001 
0.00001 
Q.O0O0O1 
0.0000001 

[5= 13c] 

.0 200000 400000 600000 800000 
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[Sl 13d] 



50000 100000 150000 




time - 
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14b] 




[S. 14c] 



key frame H 
A\Oi~ spherical 
linear interpolation 
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14d] 




14e] 



£>^£i key framed 

AlClfe: spherical 
linear interpolation 
Oil 9.1B S 2! £!Q. 



i 



1020010040704 



^ 2001/8/17 



[S. 14f] 




